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SUMMARY

On February 18, 2004, a 40-year-old male career  NIOSH investigators concluded thet, to minimizethe
fire fighter (the victim) was fataly injured in a risk of smilar occurrences, fire departments shoul d:

commercia restaurant/lounge structure fire. The
victim, providing mutua aid, had been searching for
the seat of the fire with two volunteer fire fighters
from another department, when one of these fire
fighterslost the sedl on hisself contained breathing
apparatus (SCBA) face piece. The fire fighter
immediately abandoned the nozzle position and
retreated out of the closest door. The backup fire
fighter also retreated out of the building when his
partner left. In the black smoke and zero visihility,
thefirefighterswere unawarethat thevictimwasdill
inside the structure. Soon after, the Incident
Commander (1C) ordered an emergency evacuation
because of animminent roof collgpse, and anar horn
sgna wassounded. Personnd accounting indicated
that amissing firefighter (thevictim) wastill insde
the building when theroof partialy collapsed. After
several search attempts, the victimwasfound ina
face-down position with his mask and a therma
imaging camera cable entangled in a chair. His
facemask was disodged and not over his mouth.
Hewas pronounced dead on scene.

Incident scene

conduct pre-incident planning and
inspections to facilitate development of a
safefireground strategy

review, revisewhereappropriate, implement,
and enforce written standard operating
guidelines (SOGs) that specifically address:
incident command (1 C) duties, emergency
evacuation procedures, personnel
accountability, rapid intervention teams
(RIT) and mutual aid operations on the
fireground

train on the SOGs, the incident command
system, and lost firefighter procedureswith
mutual aid departments to establish
interagency knowledge of equipment,
procedures, and capabilities

ensure that the IC maintains the role of
directing fireground operations for the
duration of the incident or until the

The FireFighter Fatality I nvestigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the programisto determinefactorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and saf ety specialiststo develop strategiesfor
preventing future similar incidents. The program does not
seek to determinefault or place blame on fire departments
or individual firefighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
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command roleisformally passed to another
individual

* ensurethat the IC conducts a risk-versus-
gain analysis prior to committing fire
fighters to the interior and continually
assesses risk versus gain throughout the
operations

* consider appointing a separate, but
systematically integrated incident safety
officer

» ensure that all fire fighters are equipped
with radios capable of communicating with
thelC

* ensure personnel accountability reports
(PAR) are conducted in an efficient,
organized manner and resultsarereported
directly tothe IC

* revise and enforce policies and guidelines
regarding activation of personal alert safety
systems (PASS) devices

e ensurethat fire fighterstrain with thermal
imaging cameras (Tl C) andthey areaware
of their proper use and limitations

e ensure that individual fire fighters are
trained and aware of the hazards of
exposure to carbon monoxide and other
toxic fire gases

INTRODUCTION

On February 19, 2004, the U.SFire Administration
(USFA) notified the National Institute for
Occupational Safety and Health (NIOSH) of this
fatality. On March 9 and 10, 2004, three Safety
and Occupationd Hedth SpecidistsfromtheNIOSH
Fire Fighter Fatality Investigation and Prevention

Program investigated theincident. TheNIOSH team
met with three chiefs of the involved departments
and visited the Ste of thefatality. Fire-rdlated reports,
photaos, written witness statements, personnel lists,
SOGs, site plans, videos, dispatch radio tapes and
the coroner’s report were reviewed by the
investigators. The victim’s protective clothing,
SCBA, PASS device, and the thermal imaging
camerawere examined and photographed.

Fire Department and Apparatus

Therewere seven separatefire departmentsinvolved
in this incident operating under a mutual aid

agreement. Thevictim’ sdepartment isafull career
department with 21 uniformed firefightersserving a
population of about 12,700. At the time of the
incident, they were providing mutual aid to a
neighboring volunteer department that consisted of

15 volunteer fire fighters serving a population of

approximately 3,500. The victim responded on

Engine 611 (E611). There were two other mutual
ad engines (both designated Engine 1) on siteand in

operation preceding the fatal event (see Diagram)

and, ultimately, more than 20 units responded.

Training/Experience

Thevictim had completed National Fire Protection
Association (NFPA) Fire Fighter Level | and 11

training and had attended abasic coursein the use
of thedepartment’ smodd of thermd imaging camera
His records also indicated he had completed a
personal safety training classwithin his department
in November of 2002. Thevictimwasacareer and
previoudy volunteer fire fighter with atota of more
than 12 yearsfirefighting experience.

Building Informetion

The building was a one story, non-sprinklered
commercia restaurant/loungethat was constructed
of sheet metal wallsand roof over wood frame and
lightweight wood trusses (see Photo). In addition,
theinterior cellingwas metd decking attached to the
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bottom of the trusses, suspended from the bottom
chord. The building was approximately 5,000 5 ft,
built in 1995. The structure consisted of a café,
kitchen, bathrooms, and a 2,500 sq ft bar with a
bandstand and dancefloor. None of the responding
departments had inspected the buil ding or devel oped
apre-incident plan. The building was not covered
by any building codejurisdiction Snceit waslocated
inanunrestricted rural area.

Weather

Weather conditions at thetime of the incident were
sunny withamoderately strongwind of goproximately
21 - 26 mph from the south-southwest. The
temperature was approximately 64° F and humidity
was about 30%.

INVESTIGATION

On February 18, 2004, five unitsfrom three separate
departments were dispatched to a commercial
restaurant/lounge fire. The initial alarm was
digoatched a 1331 hours. At 1342 hours, thevictim's
engine arrived at the scene with three other career
firefighters. Thesructurefirewaslocated inamutua
ad digtrict, and thefirst arriving unitswere already
on the scene for approximately one or two minutes
when the victim’'s unit arrived.  The victim was
wearing full protectiveturnoutsincludingahood and
a SCBA with an integrated PASS and a portable
VHF radio. While responding to the scene, the
integrated PASS had sounded in the jump seat of
Engine611 (E611). Thevictim reportedly silenced
and reset thedarm. Hewasa so weearing an additiona
PASSwhichwas of the type that had to be manudly
turned on to operate. Inaddition, atherma imaging
camerawas mounted on his helmet and connected
to aside pouched battery pack.

When thevictim’ sengine arrived on the scene, there
weremutud aid unitsaready in progressof organizing
aninterior attack. The substantial wind moved the
heavy smoke in agenerd north and east direction.

No flames were visible from the front at that time.
ThelCwasalocd volunteer district Fire Chief who
had arrived prior to E611 and had maintained duties
a an engine pump panel as the pump operator for
the duration of the incident. Due to limited radio
ground frequencies, the IC had no radio
communications with E611. The IC aso did not
receiveany interior condition reportsfromany crews
for the duration of theincident.

E-611's crew leader, an acting officer (fire fighter
#1), assgned thevictim and another firefighter (fire
fighter #2) to assist a two person, mutual aid
department crew that was getting ready to enter the
front of the building with an 1% inch atack line to
search for the seat of thefire. Threefirefighters
entered the building with the victim in the lead
followed by in-district volunteer fire fighters (fire
fighters#3 and #4). Firefighter #2 stayed at the door
tofeed thehoseline. Thar entry timeisestimated to
be 1343 hours. Since the fire was mostly confined
to the space above the meta drop celling, therewas
light smoke and good visibility. Their initid entry
was into the north part of the structure toward the
café, to locate the seet of thefire. With no visible
fireinthisarea, they reversed to the south part of the
building in the bar area. At about 1346 hours,
firefighter #2 was diverted to the rear of the building
tojoin an attack line at the back door. Heinformed
thevictim of hisresssgnment and wasgivena“thumbs
up” hand signd of acknowledgement. Firefighter
#2's relocation to the rear left three origina fire
fightersin the front door, the victim with the thermal
imaging camera, and fire fighters#3 and #4 on the
hosdline. When firefighter #4 saw fire fighter #2
leavethe building through the front door he mistakenly
beievedittobethevictimleaving. Asthefirefighters
entered the structure deeper into the south part of
the building, the smoke became thick and black.
Visibility dropped to zero and heat conditions
worsened sincethefirewasrapidly spreading through
thetrusses above.
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Firefighter #3 wasintheblack smokewhen hefdta
sharp tug on hismask. Helater told investigatorshe
wasunsurewhat caused thetug. Helost hisfacemask
sed, dropped the nozzle and left the building through
thefront door after inhaling acrid smoke. Firefighter
#4, thinking he was done, aso exited through the
front door.

In the meantime, firefighter #1 entered the rear of
the building with fire fighter #2 on an attack line
around 1349 hours. At 1352 hours, another mutual
ad FireChief observed part of themeta roof sagging
down and advised the IC by radio of imminent
structura collapse. He aso advised emergency
evacuation procedures. Almost smultaneoudly, the
pump operator from E611, who was staged at the
southwest corner of the building, noticed the same
roof sagging and, with concernfor theinterior crew
intherear, sounded repeated air horn blastsfrom his
engineuntil he could visibly seetherear attack crew
exit thebuilding.

ThelC used hisradioto order an“dl out” emergency
evacuation and a personnel accountability report
(PAR). Individua groupsof mutua aid departments
took visua head countsof their people. Beforethere
was a confirmation of al personne outside and
secure, the attack linein thefront door was dragged
out of the building. The roof partidly collapsed at
the south end of the structure around 1354 hours.

Soon, it was noticed that one of thefirefighterswas
missing. A coupleof minuteslater, therewereseverd
organized rapid intervention team (RIT) attemptsto
reenter the now partially collapsed building at
different locations. Since no one was sure where
thevictim’slagt locationwas, initidly the RIT entered
through the rear. The result was withdrawals,
regrouping, and another air-horn series signaling
emergency evacuation. Except for defensive

hoselines, the RIT brought no extra or specia
equipment. They heard no PASS aarmsand there
wereno radio transmissonsfrom thevictim.

Thevictimwasfound dong an east wall, about 25 ft.
south of the front entrance at approximately 1437
hours, about 56 minutes after hisinitid entry. He
was in a face-down position with his face mask
partially removed and the cylinder to regulator hose
tangled around a chair. A cable from the thermal
imaging camera was aso tangled in the chair. It
appearsthat the entanglement with the chair would
have inhibited exit but not trapped the victim. His
helmet with the mounted therma imaging camerawas
inplace. Histurnouts, hood, gloves, and SCBA were
adsoinplace. Theintegrated PASS alarm was not
sounding, possibly due to the charred and melted
condition of theunit. Theother PASSunit wasfound
on the victim but did not appear to have been
activated. Eveninamelted condition, the secondary
manua PASS operated and darmed at alow volume
inafield test, post-incident.

A portable radio was found next to the victim. No
individua traffic from the victim was recorded by
central dispatch. Theabsenceof alocal fireground
channel and different radio frequencies precluded
radio communication betweenthevictimandthelC.
A dent in the helmet of the victim appears to have
been caused by aceiling mounted televison that had
fdlen posgt-mortem. 1t doesnot appear that the partia
roof collapsedirectly struck the victim or obstructed
hisexit path. The victim was |eft in place until the
local coroner pronounced him dead at the scene.

CAUSE OF DEATH

Thecoroner listed cause of death assmokeinhaation.
Anindependent toxicology report listed thevictim’s
carbon monoxide levd at 51% saturation. There
was no notabletrauma.
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RECOMMENDATIONS/DISCUSSION
Recommendation #1: Conduct pre-incident
planning and inspections to facilitate
development of a safefire ground strategy**

Discussion: Even though fire department ingpections
may not bewritteninto local ordinances, it could be
critica to have prior knowledge of individua building
congtruction and uniquecharacteristics. NFPA 1500
considers building assessment a necessary
component of acomprehens verisk management plan
and Klaene and Sanders consider theidentification
of roof and floor trussescritical for developing asafe
fire ground strategy. Since truss construction is
common and requires specia considerationin fire
fighting operations, itisepecidly hdpful tonote their
location or operate under the assumption that trusses
arethere unlessconfirmed otherwise. Besidesthe
inherent heat distribution properties of meta walls,
roofsand ceilings, thewe ght of ahanging metd calling
should be aconsideration when used in conjunction
with light weight trusses.

Inthis case, the metal building, roof and ceiling, and
lightweight wood roof truss construction crested a
dangerous fire environment conducive to early
structural collapse. Concealed spaces above
suspended ceilings allow flame spread to go
undetected. The presence of concealed spaces can
be noted in pre-incident visitsand referenced. Also,
apre-incident ingpection provides an opportunity to
test radio transmission capabilities. Inthiscasg, itis
unknown whether the meta building interfered with
communications to the victim’'s designated radio
channdl. It was not tested before the building was
razed. NFPA 1620 addresses the need for testing
communicationsand interference of radio coverage
during the pre-incident planning process.

Recommendation #2: Review, revise where
appropriate, implement, and enforce written
standard operating guidelines (SOGSs) that

specifically address: incident command (IC)
duties, emergency evacuation procedures,
personnel accountability, rapid intervention
teams (RIT) and mutual aid operations on the
fireground.*2’

Discussion: Written standard operating guidelines
(SOGs) enableindividual fire department members
an opportunity to read and maintain a level of
assumed understanding of operational procedures.
Conversdly, fire departments can suffer when there
isan absence of well developed SOGs. TheNIOSH
Alert: “Preventing Injuries and Deaths of Fire
Fighters’ identifies a need to follow and establish
fire-fighting policies and procedures. Guiddines
should bereviewed, revised and fully implemented
to be effective and enforceable. “All Out” type of
emergency evacuations, personnel accountability,
and rapid intervention teams are examples of critical
operationsthat reguire specific written guiddinesto
assure mutual understanding. While SOGs should
be written specific to each department, thereisaso
aneed to haveregiona planning. The complexities
of alarge scaeincident are already difficult without
the added confusion about differencesin coordinating
critical operations.

In an emergency evacuation, hoselines should not

beremoved until thereisafull PAR completed, with
al personnd accounted for. Thisexcludeshoselines
that are needed by interior crews to assist in the

process of safe evacuation. In this situation, an
interior hosdinewas pulled back out through thefront
door before the PAR was completed. If thehosdline
had not been pulled out, it may have served as a
guideto the RIT on whereto focus rescue efforts.

Also, thevictim may have had more opportunity to
follow the hosdine out of the building. Thevictim's
absence was eventually discovered and brought to
theattention of an officer and thelC. The department
SOGs addressed crew integrity but not guidelines
or proceduresfor conductingaPAR .
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Recommendation #3: Train on the SOGs, the
incident command system, and lost fire fighter
procedures with mutual aid departments to
establish interagency knowledge of equipment,
procedures and capabilities.*>’

Discussion: NFPA 1500 specificaly refers to the
importance of training in emergency operations based
on standard operating procedures or guidelines.
Training isthe key to competency and isespecially
important when there isagap in experience. Fire
fighters should train on activation of PASS darms
and other life-saving activitieswhen log, trapped or
disoriented. Basicactivitiessuch asemergency radio
traffic, moving toward windows, breachingwals, and
utilizing flashlights are just afew of the techniques
that can save an individual or team. Fire fighters
should be provided with the proper tools and specia
training to help facilitate search and rescue of lost
fire fighters and individual or crew survival
procedures. NFPA 1561 defines the essential
elementsof an incident command system.

Whiletherewere varying amountsof training within
and between mutual aid departments, the victim's
department had very little experiencetraining with
the department they wereassisting. Crosstraining
on SOGsand theincident command system helpsto
establish protocols or standards to maximize
manpower efficiency and safety of mixed mutud aid
crew assgnments. Training for logt fire fightersis
especidly critica when required to work with mutua
ad departmentsthat have different saffing, equipment
and procedures.

Recommendation #4: Ensure that the incident
commander (I C) maintainstheroleof directing
operations for the duration of the incident or
until the command role is formally passed to
another individual .®

Discussion: It is critica that a single individua
assumes responsibility for overall control of an
incident. Whileit is advisable to divide command
positions into sectors or task groups, the authority
and unification of command isthefoundation of the
systemoutlined in NFPA 1561. Section 3-1.1 states:
“There should be one, clearly identifiable incident
commander for the duration of theincident, fromthe
arriva of thefirgt unit until theincident isterminated.”
In thisincident, the IC carried adua role as pump
operator for theduration of thefireoperations. Many
of themutual aid firefighterswere not aware who
the IC was and looked upon their regular chief
officers as the unofficial commander of their
department group actions.

Recommendation #5: Ensure that the IC
conducts a risk-versus-gain analysis prior to
committing fire fighters to the interior and
continually assesses risk versus gain
throughout the operations.

Discussion: Therewasinformation provided by the
building owner that the building was evacuated and
completely unoccupied. This type of information
should be afactor in consideration of afull interior
attack or search for the seat of afire. If anICis
directing thefirefighterstofocuson aggressiveinterior
offensive operations, there should aso be additional
parameters that include an organized retreat plan
because of the high risk. An unknown layout,
unknown construction, or an unknown source of the
fire should be considered in al situations before
committing interior crews deep into a structure.
NFPA 1500 states in section 6-2.1.1: “No risk to
the safety of the members shall be acceptable when
thereisno possibility to savelivesor property.”

A lack of preplanning and interior construction
information created an environment of unknown,
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potentialy dangerous conditions. Interior crewsdid
not pull ceilings or identify truss congtructionto the
IC. Suchinformation may havebeen critical for IC
assessment of interior conditions and a decision of
whether to go into defensive operations.

Recommendation #6: Consider appointing a
separate, but systematically integrated incident
safety officer 17

Discussion: One of the key duties of an incident
safety officer should be to assist the IC with risk
management during emergency operations. While
the 1C continuesto have ultimate responsibility for
the safety of dl fire department members operating
at anincident, adesignated safety officer can assist
the IC in the analysis of critical risk factors. Itis
advisablethat the |C appointsasafety officer that is
not just playing aseparaterole, but rather isapart of
the safety system that isan integrd part of thewhole
incident management system. The appointment of a
ety officer doesnot relievethel C of sefety functions
but acts as aded egation of authority for scene safety
management. Inthissense, dl firefightersare part
of that system and have a responsibility to report
unsafe conditionsto the designated safety officer or
commeand. Safety officer dutiesareoutlinedin NFPA
1500 and NFPA 1521.

Recommendation #7: Ensure that all fire
fighters are equipped with radios capable of
communicating with the | C.8°

Discusson:  There were multiple radios utilizing
multiple channelsat thisincident. Whiletherewas
adsoadesgnated fireground tectica channel assigned
to units on the scene, the victim’ s department was
incapable of using thischannel because of technical
limitations. It should be noted, however, that the
victim was capable of communicating with hisown

department and the central dispatch. Itisvital that
an interior fire fighter have unrestricted
communication with the IC for their own persona
safety aswell as the ability to advise command of
interior conditionsand specid hazards. A designated
emergency traffic channel or a procedure to take
control of the assigned channel communicationsin
an emergency Situation should aso be considered.
NFPA 1221 addresses emergency communications
needs.

Recommendation #8: Ensure that Personnel
Accountability Reports (PAR) are conducted in
an efficient, organized manner and resultsare
reported directly to the | C.5°

Discusson: Whilethere may be varying methods of
accomplishingaPAR itiscriticd that all members
report directly to the IC or an officer that reports
directly tothel C. Officersshould maintain aconstant
awareness of the pogition and function of dl personne
assigned to operate under their supervision.
Likewise, it is important for assigned teams to
maintain integrity and awareness of each other’s
location and accountability unlessreassigned. Then,
if reassignment occurs, it should be understood by
thewholeteam. Inthissituation, therewas confuson
about whether afirefighter wasactually missing or
not.

When a PAR indicates a fire fighter is missing,
directives by the | C become extremely critical and
should encompass guidelines to the individuas in
trouble as wdll as the coordination of other fire
fighters, especidly therapid interventionteam (RIT).
An IC can aso direct the RIT to bring specid
equipment, such as therma imaging cameras, as
needed for each unique situation. NFPA 1561
discussesthe need for rapid and efficient personnel
accounting.
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Recommendation #9: Revise and enforce
policies and guidelines regarding activation of
personal alert safety systems (PASS) devices.%1°

Discusson: Theoperaion of dl PASSdevicesshould
be checked on adaily basis. When aPASS device
isintegrated into the SCBA, asin this Situation, it
should not preclude aneed to activate the secondary
device. Inthiscase, however, the victim likely did
not turn on his secondary PASS device. The SCBA
integrated PASSwas automatically activated when
air was turned on. It is unknown whether the
integrated PASS properly activated or alarmed.
Interior rescue team fire fighters and other outside
fire fighterswere in positions where they probably
should haveheardthe PASSdam, if it wasdarming.
Y et, with the exception of an accidenta activationin
thejump seat of E611, neither PASSwas heard for
the duration of theincident.

Fire departments should maintain a policy of
activation of al PASS devices on the fire ground
and especidly when conducting interior operations.
Recognizing the problem of individuasnot activating
their PASS, many fire departments are utilizing
automatic activating models. Because of the saverdy
burned, deteriorated and melted condition of the
integrated PASSwhen the victim wasfound, it will
probably be undetermined whether the PASS was
properly functioning. When investigators conducted
afield test on the secondary PASS, it activated and
adarmed, in spite of itsmelted condition.

NFPA 1982 outlines PASS standards.

Recommendation #10: Ensurethat firefighters
train with thermal imaging cameras(TI1C) and
they are aware of their proper use and
limitations.!?

A thermd imaging deviceisava uabletool, especidly
for 9ze-up. However, firefightersshould be cautious
about a false sense of security whenusingaTIC.

Malfunctions may occur and sole reliance on the
cameraisnot advisable. Firefightersalso need to
train in the use of thermal imaging cameras so that
they are ableto recognize the key features of their

proper usein locating the seet of afire. Inthiscase,
the therma image camera holder could have been
behind the nozzle man to direct routes of entry and
stream application. If the therma image camera
holder isinthelead, heor shemay not recognizethe
poor vishility conditions of thosethat follow. Inthis
case, the use of the second therma imaging camera
on scenemay have helped theRIT locatethevictim
SooNer.

Recommendation #11: Ensurethat firefighters
are aware of the hazards of exposureto carbon
monoxide and other fire gases.'?

Itislikely that the didocation of thevictim's mask,
whether forced or voluntary, resulted in exposure to
toxic gasesthat quickly overcamehisability to think
or speak clearly. The effects of toxic smoke and
carbon monoxidearefrequently underestimated and
may have rapidly affected the victim’'s judgment
capabilities, muscular control or state of
consciousness. In other words, because of his
exposure to fire gases, he might not have had the
opportunity to call for help ontheradio, or activate
his PASS darm. Even moderate levels of carbon
monoxide can produce symptoms like confusion,
disorientation and physica incapacitation of muscular
control. It is important for al fire fighters to
understand that symptoms can appear inlessthana
minute and that they may have no timeto react when
aproblemoccurs. Thevictim’s carboxyhemoglobin
level wasfound to be 51% by officia autopsy.
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